Oral squamous cell carcinoma (OSCC), the most common form of oral cancer, requires early diagnosis and suitable treatments. Fascin is a protein involved in cell adhesion and is increased in expression in certain types of carcinomas. The present study was conducted to assess fascin expression in OSCC using an immunohistochemical technique.
sessed the relationship between this marker and age, gender, and tumor location. Introduction Oral squamous cell carcinoma (OSCC) is the most common form of oral cancer, accounting for approximately 91% of all oral malignancies.
(1) The etiology of this carcinoma is multifactorial and both internal and external factors might affect its development. Despite using a combination of treatments including surgery, radiotherapy, and chemotherapy, the 5-year survival prospect is perceived in only approximately 40% of the patients and some die due to the secondary complications of cancer. (2) Although surgery is still an appropriate treatment, it presents certain complications, such as chronic pain, dysphagia, dysphasia, and malformation. (3) Radiotherapy and chemotherapy also have antitumor effects, but they damage the normal tissue. A better understanding of the molecular mechanisms and identification of the potential of oncogenes in OSCC could lead to the introduction of new adjunctive methods of treatment (molecular targeted therapy) for patients with oral cancer, which would result in fewer complications compared with other methods of treatment. (4) Local tumor invasion and metastasis account for 90% of treatment failures. This aggressive behavior arises due to multiple phases that lead to the loss of cell adhesion. Fascin is a 55-kDa protein from the family of actin-bundling proteins that contributes a great share to the properties of cell junctions and their increased motility. In recent years, several studies have been conducted on this marker in normal and pathological tissues and several different roles have been attributed to it in the incidence of diseases such as neoplasms. (5, 6) Given the role of fascin in cell adhesion, this protein may be used as a target for the treatment of OSCC and also as a marker for identifying aggressive malignant cell behaviors. As only a few studies have examined the role of fascin in OSCC (7) (8) (9) (10) (11) (12) , the present study was therefore conducted to evaluate the expression levels of fascin in OSCC to gain more knowledge about fascin and OSCC and to also pave way for predicting tumor behavior and for finding a suitable treatment. Furthermore, given that, in many cases, non-smoking young individuals are diagnosed with tongue carcinoma, the present study as-
Materials and Methods
The present study was retrospective and cross-sectional in design. Archived samples at the pathology laboratory of Taleghani Hospital and a private laboratory were examined and samples with an OSCC diagnosis were selected. Clinical and demoghraphic data such as age, gender, and tumor location were extracted from the patients' records. Cases with sufficient data on the surveyed variables as well as the corresponding paraffin blocks with complete fixation and adequate tissue and with microscopic features of squamous cell carcinoma were finally selected.
Immunohistochemical (IHC) staining of paraffin blocks
The streptavidin-biotin method was used for staining. All samples were first fixed in 10% buffered formalin and then embedded in paraffin. Sections were prepared with a diameter of 4 mm and then deparaffinized and dehumidified by xylene and alcohol and washed with phosphate-buffered saline (PBS) and then placed in DAKO cytomation (PH = 9) in a microwave for 20 min for fixing the antigens. Internal oxidation was inhibited by addition of 3% hydrogen peroxidase. The slides were then incubated with monoclonal antibody (Dako, Denmark, clone55k-2, Code M3567) for 30 min according to the manufacturer's recommendations for examining fascin expression. After washing the slides with PBS for 5 min, they were immersed in Zymed streptavidin and incubated for 10 min. In the next step, the slides were exposed to 3,3′-Diaminobenzidine (DAB) hydrochloride as a chromogenic reagent, which produced a brown reaction product. The samples were then counterstained by hematoxylin and a coverslip was placed on them after dewatering. A sample of Hodgkin's lymphoma was used as the positive control and the negative control was examined after the elimination of the primary antibody. Vascular endothelium was also taken as an internal positive control.
Method of interpreting the slides
Staining was assumed positive when the cytoplasm of the tumor cells was visibly stained. Fascin expression was determined based on the following items:
1. Percentage score (PS): According to the study conducted by Lee et al. (10) , the number of stained cells was determined based on the DAB staining under an optical microscope, which were then divided into four groups. Score 1: less than 10% stained; score 2: 11-50% stained; score 3: 51-80% stained, and score 4: more than 81% stained. 2. Intensity score (IS): Score 0: no staining; score 1 (poor): staining is visible but with some difficulty; score 2 (medium): pale brown (oak); and score 3 (extreme): dark brown. To calculate the final score, PS was added to IS (0-7).
Results
The present study was conducted on OSCC samples of 25 patients with a mean age of 57.42 years (range: 27-90 years), of which 18 patients (72%) were males with a mean age of 59.41 years and 7 (28%) were females with a mean age of 52.57 years. The OSCC samples were mostly collected from the gingiva (10 cases or 40%) and the tongue (8 cases or 32%). In addition, four samples (16%) were collected from the buccal mucosa, two (8%) from the palate, and one (4%) from the lip. Fascin expression was analyzed in the OSCC samples using IHC staining. Fascin staining was cytoplasmic and fascin expression was confirmed in all the samples examined with a high score. All the samples obtained score 3 for their percentage score. For the intensity score, 24 samples obtained score 3 and 1 sample obtained score 2 (Figures 1 and 2) . The assumption in this study was that independent variables, particularly tumor location, were capable of affecting fascin expression. Given that all the samples had high scores in terms of their fascin expression levels (score 7 and, in one case, score 6), it was observed that fascin expression was not related to the patients' age and gender and tumor location. As the biopsy samples were mostly incisional, with few excisional cases, grading them was not possible. However, the tissues surveyed were primarily differentiated and the majority contained keratin pearls, and no poorly differentiated states were observed under the microscope. Malignant squamous cell islands were fascin-positive with or without the presence of keratin pearls.
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Discussion
The present study showed overexpression of fascin in OSCC. Fascin expression level was not found to have a significant relationship with the patients' age and gender and tumor location. These results are consistent with the results of many other studies conducted on fascin expression and its relationship with gender, age, and tumor location. (7, 9, 10, 11, 12) Similarly, Chen et al. (9) did not find fascin expression intensity to have a relationship with age, gender, and tumor location and fascin expression percentage to have a relationship with the patients' age and gender. Although the majority of buccal mucosa samples expressed less than 55% fascin, the tongue samples of OSCC mostly expressed more than 55% fascin, which was statistically significant. Lee et al.
(10) also did not find fascin expression intensity to have a relationship with the patients' age and gender. Similar to the present study, they also reported that this protein was expressed in 91.3% of the samples. In the present study, the majority of samples were well differentiated under the microscope and contained keratin pearls (although their microscopic grade could not be determined). All the islands, with or without keratin pearls, overexpressed fascin. Consistent with our findings, Shimamura et al. (11) noticed fascin expression in epithelial dysplasia, carcinoma in situ, and also in OSCC, unlike in benign tumors such as papilloma. Therefore, it is quite natural for all of our samples to also overexpress this marker. It was suggested that fascin could be a useful tool for the accurate diagnosis of dysplasia and carcinoma in situ. (11) Fascin might therefore be involved in the early stages of carcinogenesis. In contrast to the results obtained in our study on fascin expression, Alam et al. (7) did not detect this protein in 25.19% of the cases and found that it had a poor expression in 41.98% of the samples and was overexpressed only in 32.28% of the cases.
(13) They also did not find fascin expression in the well-differentiated keratin-pearl-containing cases of OSCC. Moreover, unlike Chen and Alam (7, 9) , other researchers (10, 12) did not find a relationship between grade, microscopic stage, and fascin expression; however, they found that a relationship was established when lymph nodes were involved. The possible reasons for the disparity of results might be technical errors and the different steps of performing IHC staining, visual counting, using the computer, and the sample size examined. As in previous studies (9, 11) , in the OSCC samples examined in the present study, fascin was primarily cytoplasmic-stained; however, due to its overexpression, the cell membrane was also stained in some cases. Nevertheless, Alam et al. also showed fascin expression in cell membranes in addition to that in the cytoplasm. (7) Previous studies showed that fascin is either not expressed in normal oral epithelium or is expressed very poorly. (11) An interesting point, however, was that in the study conducted by Papaspyrou et al., 7 cases out of the 19 surveyed cases of normal epithelium showed score 2. The justification for this finding might be that the epithelia might have been derived from the vicinity of the tumor and might have therefore had the same environmental and pathological conditions, thus overexpressing the marker. The epithelia might be normal in macroscopic terms and under an optical microscope and might have experienced structural changes at the molecular level, and our slides also showed epithelia in some cases. However, the epithelium was not the subject for examination as it was in the vicinity of the tumor and hence will not be considered environmentally natural. Alam et al. (7) found no relationship between fascin expression and invasion around the nerves. They also stated that fascin overexpression was observed in 17% of the N0 cases, and these patients should therefore be followed up to determine in the future whether fascin can act as a prognostic factor of occult metastasis or not. Papaspyrou et al. (12) also concluded that fascin can be used to predict regional lymph node metastasis, and, in contrast to several studies (7, 8 ,10) , fascin expression was not associated with the reduced survival in their study. To better explain the role of this protein, several studies have investigated its function, including a study conducted by Chen (8) , who examined the function of fascin from the WNT signaling pathway through the stabilization of β-catenin mutation or the inactivation of APC gene and suggested that it increases the expression of this protein in cancer cells. In addition, Lee et al. (10) stated that fascin expression is associated with the loss or reduction of E-cadherin, which is a significant component of tumor cell invasion, and leads to the loss of cell-cell contact. Alam et al. (7) stated that fascin can disrupt the cell-cell contact and is involved in the formation and progression of primary OSCC tumor. Furthermore, fascin increases MMPs (2, 9) , which are proteolytic enzymes that digest the basement membrane content and facilitate metastasis. They also found a strong relationship between fascin expression and lymph node involvement, confirming that the marker might facilitate the movement of tumor cells from the primary location to the lymph nodes. In the present study, the IHC staining method was used to examine fascin expression. Other methods can also be used to confirm the IHC staining results; for instance, the RT-PCR for analyzing fascin expression and the Western Blot for assessing fascin levels. (10) However, further tests could not be conducted in the present study due to their high costs and the use of fixed samples. Alam et al. (7) found actin components such as microspikes to be thicker and longer and showed the formation of more filopodia and lamellipodia, demonstrating a visibly increased cell motility in OSCC cell culture. Similarly, in another study on two OSCC cell lines, Chen et al. (8) also concluded that fascin expression might have an essential role in the regulation and development of OSCC
Conclusion
Given the limitations of the present study, the results showed that fascin is overexpressed in OSCC samples, but its level is not associated with gender, age, and tumor location. Regardless of the clinical parameters, fascin expression is possibly involved in the etiology of OSCC, and target therapy medicines can therefore be used in the future for treating this malignancy.
that acts through epithelial-mesenchymal transition (EMT) and changes in E-cadherin and β-catenin. Chen et al. (13) tested migrastatin on breast cancer cells and found that this drug prevents cell migration, invasion, and metastasis by blocking fascin activity. The above-reviewed studies investigated the relationship between fascin expression levels and the clinical and histological conditions of OSCC and showed that increased fascin expression is associated with more invasive malignant cells and poorer prognosis. In the present study, all the samples showed the same score of fascin expression. i.e, (6, 7) Data on the stage of the disease and patients' survival rates were not examined due to the incomplete pathological records. As a result, the effect of fascin expression levels and clinicopathological factors could not be investigated in this study.
